In order to explore whether the second foreign language processing is influenced by the similarity of syntactic structure with other language and the proficiency of the second foreign language, and which is the main influencing factor. In this study, the Event-Related Potentials (ERP), which is very sensitive to sentence processing in Brain evoked potential analysis, is used to study English passive sentences. Through five series of experiments, it is found that there are three clear ERP components and the second language has unbalanced development of semantic processing ability and partial processing ability in second language sentence sub-processing. The result partially verifies the transfer effect of the first language to the second language, that's, the similarity effect of syntactic structures of the first on the second language.
Introduction
The study of language understanding can be roughly divided into the following three levels: First, the recognition of language attributes, including phoneme recognition and vocabulary recognition and decision making; second, sentence processing, mainly involving syntactic analysis and semantic analysis and their relationship. The former mainly includes recognition, monitoring and construction of syntactic structures, while the latter includes semantic accessibility, discrimination and matching of words and thematic role assignment process based on syntactic structures. Third, discourse comprehension, mainly involving context-based semantic construction process (Miller et al., 2016) . As mentioned above, sentence processing mainly includes two psychological parts: Syntactic processing and semantic processing. Therefore, the research on sentence processing is mainly devoted to the discussion of how the semantic information and syntax information in sentences can be processed by syntactic processing and semantic processing, and the psychological mechanism and time course of how they are integrated (Baschat et al., 2014) .
Some previous studies have shown that syntactic processing and semantic processing are independent of each other and that syntactic processing precedes semantic processing (Padilla et al., 2014) . But the research on traditional reaction time requires the subjects to understand the whole sentence or determine the syntactic rationality of the whole sentence. Such a holistic determination task will naturally be influenced by both semantic variables and syntactic variables, which reflects the comprehensive results of speech processing but is unable to monitor the respective roles of semantic processing or syntactic processing independently (Bruno et al., 2017) .
For this reason, researchers need to find a more ideal method that can continuously measure the psychological process of syntactic processing, which is the core of language comprehension, have different sensitive indicators for different levels of analysis, and does not need conscious judgment in its measurement process (Dube et al., 2015) . Since the pioneering research by Kutas and Hillyard in the early 1980s, there has been a lot of evidence suggesting that an electrical brain analysis technique, the Event Related Brain Potentials (ERP) is very sensitive to many aspects of sentence processing (Korotchikova et al., 2016) . Nowadays, research on sentence processing using ERP as technical support has provided a lot of inspiration for the cognitive neural mechanism of sentence processing (Li et al., 2015) . Researchers have basically confirmed that semantic and syntactic violations can lead to completely different ERP components, based on which some sentence processing cognitive neural models or theories that are more persuasive than traditional behavior research are proposed, such as the three-stage neurocognitive model proposed by Friederici and the argument-dependent extended model proposed by Bronkessel and Schlesewsky. However, compared with the first language study, the study on the brain cognitive neural mechanism of the second language sentence processing is still in the stage of verification and exploration. There still lack the researches that use the semantic-syntactic double violation paradigm to understand the relationship between semantic processing and syntactic processing in the second language sentence processing and its time history to illustrate the dynamic brain cognitive neural mechanism of the second language sentence processing (Patel, 2016) .
At present, the vast majority of the second language sentence processing researches mainly uses English or other Indo-European languages as mother tongue and another Indo-European language as the second language (YerushalmyFeler et al., 2014) . Occasionally there are studies which selects an Indo-European language as the second language, Japanese or Korean as the mother tongue (Zhao et al., 2016) . However, the study with Chinese as mother tongue is almost blank. The English verbs distinguish in active voice and passive voice, but there is no such dynamic change in Chinese verbs, neither in voice nor in tenses. Therefore, in terms of the overall structure of language, the passive voice, as a unique and very important syntactic structure of English, is a good choice for studying the cognitive neural mechanism of the second language sentence processing. Hence, we have designed a series of experiments to study the implicit influence of the first language on the sentence processing mechanism of the second language, which lays a theoretical foundation for clarifying the processing psychological mechanism in second language understanding, and provides important empirical evidence.
Methods

Subjects
There is a total of 40 subjects(27 female and 13 male) selected from college students, ranging 20-29 years old, with an average age of 23.88 years old. All are willing to participate the experiment. Among them, 20 (10 female and 10 male) are in the medium proficiency group (whose CET-4 scores are lower than 460), aged 22-26 years old, with an average age of 24.15 years old, from which 20 copies of valid data are obtained. 20 (10 female and 10 male) are in the high proficiency group (who has passed TEM-8), aged 20-29 years old, with an average age of 23.6 years old. Therein 19 copies of valid data are obtained and the ERP data of one female student is invalid.
Experimental instruments and materials
Neuroscan Synamp 2 is used to record the 64-channel Brain evoked potential, as well as the horizontal and vertical EAG at the same time. With forehead touching the ground, the reference electrode is placed on the left mastoid, while the recording electrode on the right mastoid. The filter band pass is 0.05-100Hz, the frequency is 500Hz / conductivity, and the scalp resistance is less than 5kΩ.
The recorded Brain evoked potential data are converted into bilateral mastoid reference, and electric artifacts are eliminated by correlation method. Brain evoked potential data are segmented and analyzed for 1200ms, which was triggered by the word at the end of sentence, with data whose amplitude greater than ± 80μV automatically removed in the overlay. A 20 Hz phase-shifted low-pass digital filter is performed on the ERPs data for each condition for measurement and statistical analysis.
Experiment design
It is a mixed experimental design of violation type ×subject type (highly proficient, moderately proficient)×sentence type, wherein the subject type is an intergroup variable.
Experiment procedure E-prime 2.0 is used for programming. The stimulus appears at the center of the screen, which is a white Beijing black character, with a font size of 40 and "Courier New" font.
Experiment content
Experiment 1 uses English passive sentences with high semantic accessibility, which are divided into literal translation sentences and free translation sentences and according to Chinese people's understanding of the habits of English sentences. Sentence syntax violation is defined as the improper use of past participles of predicate verbs. Semantic violation is defined as the mismatching of predicate verb and subject argument. Therefore, each sentence is classified into non-violation, syntactic violation, semantic violation and syntactic-semantic double violation types.
Experiment 1 uses English passive sentences with high semantic accessibility, which are divided into literal translation sentences and free translation sentences and according to Chinese people's understanding of the habits of English sentences. Meanwhile, the difficulty of identifying syntactic violations is managed. "Syntax violation example sentence 1" shows the wrong form of the past participle of the verb, "syntax violation example sentence 2" wrongly uses the past participle of the verb as the verb prototype, "Syntax violation example sentence 3" misuses the past participle of the verb as tits present participle.
Experiment 3 uses English passive sentences with low semantic accessibility, and the rest are the same as Experiment 1.
Experiment 4 uses English passive sentences with low semantic accessibility, and the rest are the same as Experiment 1.
Experiment 5 uses English passive sentences with low semantic accessibility, and the rest are the same as Experiment 1.
Results and Discussions
Results and analysis of Experiment 1
The reaction time and accuracy under various conditions are shown in Table 1. ERP data shows that mainly P200, N400, and P600 have appeared. The P200 marks the rapid detection of significant semantic or syntactic features. Highly proficient subjects show similar patterns in dealing with syntactic violation example and double violation example, triggering the most obvious P600. Medium proficient subjects have similar patterns in processing semantic violation example and double violation example, triggering the most obvious N400. Literal translation sentences lead to more obvious P600, while free translation sentences lead to more N400. According to the above data analysis, first, high proficiency improves the real-time processing degree and level of English passive sentences; second, there are substantial differences in English passive sentences processing between medium proficient and highly proficient people.
Results and analysis of Experiment 2
The reaction time and accuracy under various conditions are shown in Table 2. ERP data shows that the P600 triggered by syntactic violation example1 is the largest, and the P600 triggered by the non-violation example is the smallest. N400 triggered by syntax violation example 2 is the largest and no significant N400 triggered under the other conditions. According to the above data analysis, first, reaction time and accuracy indicate that syntactic error information with different difficulty will directly affect passive sentence processing; second, with fast response and high accuracy, literal translation sentence leads to a larger P600, while with slow response and low accuracy, free translation sentence leads to a larger N400.
Results and analysis of Experiment 3
The reaction time and accuracy under various conditions are shown in Table 3 . ERP data shows significant N400 effects are triggered by double violation example and semantic violation example. Neither the non-violation example nor the syntactic violation example causes the negative N400. The syntactic violation example and the double violation example brings about the most significant P600 effect. The P600 effect triggered by no violation example is the least obvious. The P600amplitude of the highly skilled is significantly higher than that of the medium skilled one.
According to the above data analysis, first, proficiency can still predict the degree and level of real-time processing of English passive sentences in the cases of verbs with complex semantics; second, with fast response and high accuracy, literal translation sentence leads to a larger P600, while with slow response and low accuracy, free translation sentence leads to a larger N400.
Results and analysis of Experiment 4
The reaction time and accuracy under various conditions are shown in Table 4 .
As shown by ERP data, no obvious N400 effect is found, and the amplitude of P600 caused by non-violation example is the largest and that caused by syntactic violation example 3 is the smallest.
According to the above data analysis, first, the second language proficiency can still predict the degree and level of real-time processing of English passive sentences in cases of verbs with low semantics accessibility and difficulty of syntactic errors being manipulated; second, the response to literal translation is faster than that to free translation, but there are no significant differences in their accuracy, N400 effect and P600 effect.
Results and analysis of Experiment 5
The reaction time and accuracy under various conditions are shown in Table 5 .
ERP data show that N400 has significant advantages in its frontal distribution and left hemisphere dominance. At the same time, the amplitude of N400 and P600 caused by double violation and semantic violation examples is the largest, while that caused by non-violation example is the smallest.
According to the above data analysis, first, proficiency can still predict the degree and level of real-time processing of English passive sentences under the condition of low semantic accessibility of subject; second, with fast response and high accuracy, literal translation sentence leads to a larger P600, while with slow response and low accuracy, free translation sentence leads to a larger N400.
Conclusions and Prospect
According to Brain evoked potential analysis, syntactic processing ability is influenced by second language proficiency. In addition, that transfer effect of the first language has great influence on the second language with low proficiency. At the same time, it means that the second language learner's understanding of the second language sentences is based on semantic analysis to gradually differentiate or forms a system of syntactic rules. Although the behavior index is consistent with the semantic condition when the semantic accessibility is low, but it is almost reversed in Brain evoked potential analysis. Thus this phenomenon still needs further explorations.
